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SOME PRACTICAL STUDIES OF HANDWRITING 1 



FRANK N. FREEMAN 
University of Chicago 



THE RELATION BETWEEN SPEED AND QUALITY 

In an article in the Journal of Educational Psychology for 191 2 
the writer, in describing a number of problems in psychology and 
pedagogy of handwriting, emphasized the question of the relation- 
ship between the speed and the quality of writing. From investi- 
gations which have been made in connection with the School of 
Education and from some of the published articles from other 
sources, material can be gathered which bears upon this and other 
questions. The 'purpose of this article is to present such data as 
exist as a basis for certain tentative conclusions and as an incentive 
to further research on the same problems. 

In order that the relationship of speed and quality might be 
set forth from as large variety of sources as possible, the results of 
a number of investigations have been brought together in Table I. 
Part of the figures of this table are borrowed from other sources, 
but they are put into new relationships. The table shows the 
average quality (which may be interpreted as legibility or as general 
merit), and the average speed for as many of the grades as have 
been reported upon or measured in the various investigations. 
The notes at the bottom of the table give the sources from which 
the figures were drawn. 

In order that the averages representing the quality of writing 

might be made comparable, it was necessary to transmute the 

figures which were obtained by using the Thorndike and the Ayers 

scales into a common measure. This was done by using the 

Ayers scale as the basis and transmuting the results obtained with 

the Thorndike scale by multiplying the figures by five. This 

procedure is not entirely accurate. It presupposes that Grades 

20 and 00 of the Ayers scale correspond with Grades 4 and 18 

1 The author acknowledges with thanks the assistance of Messrs. J. R. Young 
and R. M. Tryon in making many of the tabulations. 
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respectively of the Thorndike scale and that the intermediate 
grades correspond in like manner. It is probable that the Thorn- 
dike scale has a greater range than the Ayers scale and that there- 
fore the lower figures obtained in this way will be too high and 

TABLE I 
The Quality and Speed of Writing in Several School Systems 





QUAIITY 


Speed 


Grade 


A 
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D 


E 
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B 
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E 
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iB 


46.0 












22 




















30.0 










19-3 




iA 


47-5 
5°-5 
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9 

17 
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33- 1 




2A 


52.0 
49 5 








37 
41 


14 
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38. 5 






39° 
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34° 




3A 

4B 


5i-5 
510 






44 
46 


36 
48 












36.8 

43-4 
42.0 

48.1 
51-6 

53-7 


43 
46.0 
49.0 






56.0 

75-o 
64.0 

65.0 
73-o 

71.0 






42. S 
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62.4 


40.2 




4A 

5B 
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510 
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44 
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36.0 
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46.4 


50.6 
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51-5 
57-° 


46 
47 


52 
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49.0 


46.6 


114. 9 


77-3 


61.6 




6A 


S8.S 
S7-o 


5° 

54 


60 
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34-7 


57° 


5i° 




103. 1 


69.0 


79-4 




7A 

8B 
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58.5 
56.0 




56 
59 


55 
86 
























63.0 


49-4 


52-3 


52.0 


7i-4 


80.2 


7i-5 


84.8 




8A 


SS-o 


58 


74 

























School A: Connersville, Ind., schools. Figures taken from Superintendent Wilson's report in Ele- 
mentary School Teacher, Vol. XI (1911), 54°~43 (Thorndike scale). 

School B: Large city school (Thorndike scale). 

School C: System of a town in Illinois (Ayers scale). 

School D: University Elementary School (Ayers scale). 

School E: Madison, Wis., schools. From report by D. Starch in Journal of Educational Psychology, 
IV (1913), 445-64 (Thorndike scale). 

School F: Iowa City schools. From report of Irving King in Journal of Educational Psychology, 
III (ion), 514-2°- 

the upper figures too low, but since the majority of the figures are 
in the intermediate parts of the scale, this error is not of great 
consequence. 

Another difficulty arises from the fact that the figures as to 
quality are obtained by different judges. No attempt has been 
made to determine exactly how much error is due to this fact. 
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Some allowance then must be made in the case of quality for 
chance error in comparing different school systems with one 
another. In the cases in which different grades of the same 
school or the same grades at different times are compared the 
determinations were made by the same judges. 

In order to display the results in Table I graphically they 
are represented upon Chart I. The graphs upon the various 
charts are made comparable by introducing a line which may be 
taken to represent a tentative standard in quality and in speed. 
In order to interpret the charts from the point of view of quality 
the figures upon the left margin should be used. The figures in 
the right margin represent speed. Thus a single line may be used 
to represent both characteristics. For example, for Grade iA 
the standard for quality found by reading from the left margin 
is 35 (upon the Ayers scale). The standard for speed represented 
by the same point and found by reading the right margin is 30 
letters per minute. Similarly the standard for Grade 8A is 70 
for quality and 100 for speed. The graphs upon the various charts 
then are compared with the same standard. 

We may first compare the different relations between speed 
and quality which are found to obtain in the various schools and 
school systems. In some cases the speed is relatively above the 
quality, as, for example, in Schools B, C, and part of the grades in 
School D. In School A, on the other hand, the speed is relatively 
below quality, while in School E they run closely together. It is 
evident that some schools place much greater emphasis upon one 
of these characteristics in relation to the other than do others. 
Furthermore, in some schools the speed is not only above the 
quality with relation to the standard, but it is absolutely equal to 
or above the standard, whereas in others it is considerably below. 
The same remark holds true for quality except that it is above the 
standard only in the case of the first four grades of School A. 

It further appears that there is variation in the time of the 
pupil's school life in which quality or speed is particularly empha- 
sized. An example of the emphasis of quality at the expense of 
speed in the lower grades is seen in School A. A high standard 
of quality is maintained throughout the first five grades, whereas 
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the speed in the lower grades is very low and only increases gradu- 
ally. In School D, on the other hand, quality is inferior to speed 
in the lowest grades of which we have record and approaches it 
only in the upper grades. In School E, on the other hand, both 
speed and quality progress alike from the lowest to the highest 
grades. 

A variation in the standard of attainment in these two charac- 
teristics, speed and quality, appears also in the different grades 
of the same school. A very striking example of this is seen in 
School C. In grade seven speed is emphasized so greatly that it 
exceeds the standard by 16 letters a minute, whereas the quality 
is inferior to the standard by nearly 30 points of the scale. In 
school B again in the sixth grade there is an extreme emphasis 
upon speed which raises it to 1 5 letters a minute beyond the stand- 
ard for the eighth grade, whereas there is no corresponding varia- 
tion in quality. Some differences in emphasis, which are not so 
extreme, may be found in Schools A, D, and E. Table IV and 
Chart II indicate further that the emphasis in the same grade 
varies from one part of the year to another. 

The relationship between quality and speed may be studied 
in another way by requiring the pupils to write under three sorts 
of instructions: first, with instruction to write both rapidly and 
well; second, to write as well as possible; and third, to write as 
rapidly as possible. The writing obtained by the first instruction 
we may call the normal writing. The results from such an experi- 
ment are shown in Table II. The first columns under "Speed" 
and "Quality" represent the normal writing, the second column 
the writing which was to be done as well as possible, and the fourth 
column the rapid writing. The columns which are headed "Per- 
centage of Difference" represent the effect of trying to write as 
well as possible and trying to write as rapidly as possible. It is 
clear from an inspection of the figures for each grade and of the 
averages at the bottom of the table that trying to write well 
improved the quality of the writing at the expense of speed, al- 
though the speed is decreased by only 3.7 per cent, while the 
quality is improved by 6 . 2 per cent. Trying to write as rapidly 
as possible, on the other hand, increased the speed by 27.2 per 
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cent at the expense of a loss in quality to the extent of 9 . 1 per 
cent. There is then a certain degree of inverse relationship 
between these two characteristics if we base our conclusions upon 
the averages. The same relations hold in varying degrees for 
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each grade, but in some cases the increase in quality is accom- 
panied by only a very slight decrease in speed or the increase in 
speed is •accompanied by only a small decrease in quality. Some 
of the grades are able to improve their writing in one respect or 
the other with less sacrifice than are other grades. It follows 
then that an improvement in both respects is to be looked for 
where the teaching is efficient. 

There is still another means of testing the relationship of these 
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two characteristics. We may compare the standing of different 
individuals in these two regards and determine whether or not 
there is correlation between them; that is, we may determine 

TABLE II 

Comparison of the Quality and Speed of Writing under Instructions 

Which Give Different Emphasis to Quality and Speed 



Grade 



Quality 



a 
s 






I 



o„a 

ego 

£§£ 

85 g 
ft. 



Speed 



•3 

a 



O CU 

Is 



•o 
a 



§•8 a 

So* 



4B 

4A 

SB 

SA 

6 

7 

8 

Average 



39-7 
40.0 
40.0 
53-6 
S6.4 
63.2 

55-6 



+5-6 

+2 

+8 

+5 
+8 
+5 
+6 



36.0 
36.6 
35° 
46.8 

4i -7 
S6.S 
443 



57-i 
55-i 
S8.7 
50-4 
66.0 
63.8 
67-S 



7i-S 
643 
68.0 
78.8 
89.6 
86.7 
94.0 



+24.8 
+16.3 
+IS-5 
+47-I 
+ 22.1 

+33-4 
+3I-5 



+6.2 



- 9.1 



-3-7 



+ 27.2 



whether a pupil who writes more rapidly than the average also 
writes better. The correlation between speed and quality was 
calculated for the children of School C and the results are given 
in Table III. It was, of course, necessary to calculate the correla- 
tion separately for each grade. As will be seen from the table, 

TABLE III 



Correlation 


between Speed and Quality of Writinc 
School C 


of Children of 




Grade IV 


V 


VI 


VII 


VIII 


Coefficient of 
correlation . . . 


+ .08(±.02) 


— .10(^.04) 


-. 14(^.04) 


-•34 


-.i5(*-°5) 



there is in all cases except that of Grade 4 a negative correlation 
between speed and quality. The coefficient for Grade 4 is so 
low as to be negligible. It appears then that there is some oppo- 
sition between speed and quality so that some pupils emphasize 
the one and others the other characteristic. The practical con- 
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elusion would seem to be that different pupils require different 
sorts of teaching so as to lead to improvement in the feature of 
their writing in which they are weak. 

STANDARDS OF ATTAINMENT IN HANDWRITING 

The results which are presented in the charts before us make 
possible some consideration of the standards in speed and quality 
which should be attained in the various grades. A general form 
of standard may be arrived at by comparing the different grades 
within the same school. Barring special conditions, we should 
expect that the successive grades should show an improvement 
over those which preceded them. At least there is nothing in 
the results before us which indicate that there should be a drop 
in any particular grade. The possible exception is found in the 
fact that the fifth grade in all cases except that of School E does 
not show an improvement over the fourth grade. With this 
possible exception then we may take for granted the principle 
of progression. It is apparent that there are many exceptions to 
this principle. The most frequent exception appears in the low 
standard of the eighth grade. In many cases it is inferior to the 
seventh grade and in some cases to the sixth. In general, the 
upper grades do not progress as rapidly as the lower grades. For 
example, in School A there is very little progress after the fifth 
grade. In School C the progress is slight and very irregular. 
In School D there is practically no progress after the fifth grade. 

Whether this fact is due to a decline in the teaching in the upper 
grades or to some more fundamental fact does not appear from the 
results, but the fact that there are exceptions to this rule, as, for 
instance, in the case of School E, particularly in speed, and in 
the case of Schools B and F in quality, would seem to indicate 
that the fault is due to teaching rather than to an inability of the 
pupils to progress farther. That this is the true interpretation 
is also indicated by the rapid progress which pupils in business 
courses make and by the degree of attainment far above that 
presented in these charts which they reach. 

The lack of continued progress may be taken to indicate that 
there is not a due sense of the importance of training in hand- 
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writing. The other subjects of the curriculum tend to crowd out 
this one and under-emphasis upon it is further brought about by 
the low repute in which so-called drill subjects are held. It may 
be also that the pupils become less inclined to drill in handwriting 
as they reach the upper grades. Some new motive to good writing 
beyond the pleasure in drill and in improvement itself needs to 
be found. If attention were paid to the quality of the pupil's 
writing in the other subjects of the curriculum and if he were 
given a grade based upon his writing in these subjects, this motive 
would be furnished and the continuance of mechanical drill beyond 
a sufficient amount to retain what had been learned in the lower 
grades would be avoided. 

A more particular question regarding standards relates to the 
degree of attainment which should be expected of the average of a 
class. Any standard which may be set up is bound to be in some 
degree arbitrary and variations according to particular conditions 
must be allowed, but the possession of a standard is of great impor- 
tance as furnishing stimulus and as giving a basis for self -judgment 
on the part of the teacher and of judgment by supervising officers. 
In general, we may lay down the principle that the attainment 
of the best grades should furnish the standard instead of the 
average attainment. If the average attainment were used, the 
grades or schools which now exceed that standard would be con- 
tent with poorer results than they attain unaided by any criterion. 
As a general principle, it is better for a standard to be too high 
rather than too low. If, for example, Grade 4A in School A can 
attain the tentative standard which we have laid down, why 
should the same grade of School E be content to remain below it, 
unless indeed undue time and energy are expended in handwriting 
in the first school ? That this is the case there is no evidence. 

The final determination of standards cannot be made without 
further investigation. It may be that the tentative standard 
here suggested will be modified both in the relative emphasis 
which it gives to speed and to quality and in the demands which 
are made in both of these characteristics. This determination 
can be made after we are satisfied that the best has been attained 
by a certain school or school system. It cannot be too often said 
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that it is this best which should serve as a standard, however, and 
not a mere average attainment. 

THE IMPROVEMENT IN ONE SCHOOL THROUGHOUT THE YEAR 

In School D tests were taken four times during the school 
year in order to find out what improvement was made and whether 
or not improvement was greater in certain grades in which special 
instruction was given. The results of this study are given in 
Table IV. The results for the October and the June tests are shown 
graphically in Chart II. 

TABLE IV 

The Quality and Speed of Writing of the Grades in School D from 

Tests Taken at Different Times Throughout the Year 





Quality 


Speed 




October 


Decem- 
ber 


March 


June 


Gain or 

Loss 


October 


Decem- 
ber 


March 


June 


Gain or 
Loss 


3A... 


36-5 


36.2 
30.6 
37-6 

38-9 
36.8 
50.8 








36-5 

46.5 

49.0 
52. 8 
47 


41 .6 
42.0 
57-3 

55-3 
59-2 
53-5 








4 B* 


35-4 
41. 1 
40.0 
39-9 
49-4 
Si- 6 
5i-9 
495 

53-4 


36.8 

43-4 

42 .0 
49.0 
47.2 
53-7 
49-4 
53-7 
52-3 
S7-o 


+ 6.2 

+7.1 

— 2.1 

+3-6 
-2.8 


45-5 
67-5 
69.0 

73-4 
61. 1 
75 2 
71. 2 
71.0 

72.4 
71.0 


56.0 
75-0 

64.0 
68.0 
62.0 
76.0 
70.0 
71.0 

72.3 
69.0 


+ 14.0 
+ 28.5 
+15-0 
+ 16.0 
+ 150 


4A 

5B 

5A* 

SA' 

6C 


36.3 

44. 1 
46.6 
50.0 


6B 














6A 














All 

7 

8 


528 
56.0 
5i-9 


52.0 
59-7 
52-3 


-o-5 
+ 1.0 
+0.4 


57-5 
5°-5 

72. S 


73-o 
65.0 

7i-S 


+ 14.8 
+ 18.5 















* In October and December the classes which now go by the names 4B to 5A were half a grade 
lower in each case. These pupils are represented in the table by their present rather than their former 
grade name. 

It is apparent from the chart that the greatest improvement 
was made in speed, but that practically no improvement was 
made in quality except in Grades 4B and 4A. The reason for this 
lack of improvement in quality is not clear, unless it is due to the 
fact that the whole emphasis of the teaching was put upon speed. 
There was, however, no special instruction in writing given in 
Grades 6 to 8 and if this explanation is the correct one the empha- 
sis must have been given incidentally in these grades. It is also 
possible that the sixth and seventh grades improved so greatly in 
speed because the children at the beginning of the year were 
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writing much more slowly than they were capable of. At any 
rate, the conclusion seems justified that it is easier to bring about 
improvement in speed than in quality without special training 
given in special handwriting lessons. 

The grade in which the longest continued special training was 
given was 4A and it is noteworthy that this grade made the greatest 
improvement of all. In speed particularly it finally rose superior 
to every other grade in the school. At the same time the quality 
was raised from an inferior rank to one which was comparable to 
that of the other grades. Grades 4B, 5B, and 5A were also given 
special training, though only for half of the year. Two of these 
grades, on the whole, also made satisfactory progress, but Grade 
5B showed the slump which was found above to be a general 
phenomenon. It is apparent that too great emphasis was placed 
upon speed in the teaching. Such a result can now be corrected 
on the basis of such an array of figures as these. If greater empha- 
sis had been placed upon quality or if in the succeeding year these 
same grades are taught in such a way as to emphasize quality, 
their writing can undoubtedly be raised sufficiently to approach, 
if not equal, the tentative standard. There is no doubt, at least, 
that it can be brought to a higher degree of efficiency by the time 
these children reach the eighth grade than is possessed by the 
writing of the present eighth grade. If excellence in writing is 
worth while at all, then it certainly pays to set aside periods for 
it and to give particular attention to the methods of teaching it. 

CONCLUSIONS 

The main conclusions from the paper may briefly be summed up. 

The belief that it is necessary to give separate attention to the 
two characteristics of speed and quality and to study their relation- 
ships is amply justified by the results presented in this paper. 

The wide variation both in the relationship of speed and quality 
and in the general efficiency of writing indicates a need for the 
determination of standards. 

A tentative standard in speed and quality is offered for further 
verification or modification. 

There is especial need of attention to writing in the upper 
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grades in order that it may continue to improve beyond the inter- 
mediate period. 

The value of special instruction in writing and of keeping 
records of the progress of the pupils in a particular school or school 
system is apparent from the study of School D. 

The question whether speed and quality should progress to- 
gether or whether one characteristic should be emphasized above 
the other in certain grades is a matter for further investigation. 

Finally, upon all of these points the data at our command should 
be extended by studies from other school systems. 



